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Abstract

Objective: To explore the correlation between sagittal spinal parameters and multisite pain distri-
bution in patients with spinal diseases, and identify independent influencing factors. Methods: A
total of 417 patients with spinal diseases were retrospectively enrolled, divided into single-site pain
group (n = 64), double-site pain group (n = 43), and multisite pain group (n = 310). Demographic,
clinical characteristics and sagittal spinal parameters were compared among groups. Correlation
analysis, multinomial Logistic regression and ROC curve were used to evaluate the association and
predictive value of parameters with pain. Results: The incidence of upper and lower limb numbness
in the multisite pain group was significantly higher than that in the other two groups (all P < 0.001).
The C2~C7 Cobb angle and T1 slope in the double-site pain group were significantly increased, while
C2~C7 SVA was significantly decreased (all P < 0.05). C2~C7 SVA was an independent influencing
factor for double-site pain (OR = 0.905, P = 0.006). The AUC of single spinal parameter for predicting
multisite pain was all <0.6. Conclusion: Sagittal spinal parameters are closely related to pain distri-
bution. C2~C7 SVA is a key influencing factor for double-site pain. A single parameter cannot effec-
tively predict multisite pain, and comprehensive evaluation with multi-dimensional indicators is
required.
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1 Hl

B SOIR T AT 2 e R AR IR A B 2210 %00, RS HUR S 58 PR A DM C e IZ RS2 1],
EHIA T Z R A — A 5 ORI S HUR B [2] [3]. IR B FEmom s WA B .
WL AR IR, KAERTIL 41.3%~62.7% [4] [5], %I AR G5 HE A F7 28 Il (1 2 Bk
WA I, SBR[ ALk Z AR A B SORTH P8 A8 A SR ) A% Lo F 52 07 191
[1], 55 2 AL B R IRHL | R ER AR DS o AHIE ST T3 BT 417 BI6 A5 B B IR B8 7
OBl PSR S80S 2 5P AT ORI, R PR o AR N L R 3R, IR 22 36
RL IR R 58 L 5 AT TR A 25
2. ERSHE
2.1. ARIR

[N 2023 4F 1 H 2 2024 4F 12 FARREOR A FEB0 38 417 5], Brf S8 Im K 6L SR A
FAIRMFEB S H e, HBUREMASRHIE BADPRFFE>1d. BIREHIRTa (HER I8 2 AR
FARIGST T HILR(2018) ) MHRARHE[6]. FEBRAHSME L IR, B, SeRMERIE RS, BT RE
B, PERM . BRI OERC AR, UGB E RN . BN EA TS . IRE AR
AR B B N = A IR 4L (n = 64, 15.3%) . WAL (n = 43,10.3%). ZHAIE

ik
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JFZH (n = 310, 74.3%)
2.2. MEH*E

2.2.1. BRlsE

WA FTA B N TSR AE (RS . PRI BMI)S A R0 (o I 93 52« PRI k) B I ARE DR (- FBE bR
Ay FERA)HE TR, Hod BMI = AR (kg)/ 55 2 (mP); [RI % B3 3050 A0 VAS V14, PPiE
JHFERE .
222 BEXRESENE

H 2 ZAAKFEE WEGHRIEITRA Image J A BRI EEHIOREZ 0SS, WEITHES K
WEFCARUELS] [7], AMEZEM >3°, W5 3 ALEITE N EFIME, HANHKXREE1CC>0.85. NETE
PR ELFESAfE 2 41(C2~CT7 Cobb . C2~C7 SVA. T1HiRMA) M-S & 2 S8 (e 5 ™ M TK. JEAERT
A L. BENS A PIL PT. SS. PI-LL VLECH). #ASFH7Z550(C7-S1 SVA), H A SVA K2R E
B8] [9]. SHUE X I IEF Y22 ToRE R N F AR T 2 Hohr [ 10]

23. GIrFEA*E

KH] SPSS 26.0 #AFHEATSE 0T, K3 KHE a=0.05 (U)o THEFRIAT SIS0, DI + 5
HEZE(X xs)For, ZHMILECRARFEEREL Z0H, WRHECRA LSD % EZ% Kruskal-Wallis 4%
SR SRR E . THECBORI AR (B 23 EL) [n (%0)136 7R, ZHIA ELBER A 2 s . KA Pearson AH G 43 #r
PO R S B S PR/ A 8 VAS Vo I ZRIEDREE . DAFRSR 7 A R A R AR B (B — AL S
M), INEHESB N ORI R L2 T Logistic [A1 AR, i 7 fma R KI5 OR &
95% Cl, FREIT SIS [11] [12]. R ROC HiIZR 2 Wi kk S 500t £ B AP i T A, 4
AUC. 4iit4551% GB3358-82 115, F. 4%, r. OR. AUC. P HI&HMAE, n. N FHIE/k.

3. /R
3.1. BHEBEAONFESIGKRESIFEEE

SAREACF IR 47.27 £12.90 %, “F%) BMI 25.03 + 2.28 kg/m?, 5344 231 . L 186 . A
R EMTER, ZHEEFERF =1.207, P=0.300). BMI (F=0.799, P = 0.451)tb5, ZER¥ILG T
B PRI EIR, =41E LR S (2 = 3.716, P = 0.156). #H# BRI 5% = 0.988, P = 0.610). %)
I3 (2 = 2.268, P = 0.322)tb 4, ZRIILEGITER L LA Lo L p g =

I ACER 7 T, R RRAS S N B BRA R AR 3R A — 21 R LA, 22 3 oA B 35 it (3 P < 0.001);
AR IR AR (56.1%) T R A (54.8%) & A 6 ik 3 v T B — BT AR 4. (17.2%, 0.0%) [ XU r
JEIFZH.(58.1%, 18.6%), F—AIIIHL MK A2 0, 124585 M EREIRS P 16 FEl R O A A
—#[12] [13]. HEWE 1.

Table 1. Comparison of demographic and clinical characteristics among groups with different pain distribution
= 1 TEERBESHEEAOZESIRREFMEL R

Bt FA—ERALE WERALIE SR ]
£ (N = 417) (n =64) (n=43) (n = 310) Fly’ P

FER(, X ts) 47.27 +12.90 45.75 +12.86 49.70 +12.13 47.25 +13.00 1.207 0.300
BMI (kg/m?, X +5) 25.03+2.28 25.30+£2.93 2474 +2.59 25.01 +£2.08 0.799 0.451
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HR(FEIH, n) 231/186 33/31 20/23 178/132 2268  0.322
F L[N (%)] 208 (49.9) 25 (39.1) 21 (48.8) 162 (52.3) 3716  0.156
HEFRIE N (%)] 147 (35.3) 23 (35.9) 18 (41.9) 106 (34.2) 0.988  0.610
AN (%)] 210 (50.4) 11 (17.2) 25 (58.1) 174 (56.1) 33.340 <0.001
FIEFRAN (%)] 178 (42.7) 0(0.0) 8 (18.6) 170 (54.8) 76.572  <0.001

E: BMI= (R ds Bl LAE £ brifk 22 sl 8 7 ) Ros

32. HEBEBHIRKESHLLR

HRINE T Zo RN, SHEHFTHESH. MO BEPFESHELE SRR, ZRBA5IMER
X (#1P<0.05); TK. LL. PI % PI-LL VCECREAE —dHIA LR, ZRBTEG T4 L (FY P> 0.05).

HUESHR, XSGR C2~C7 Cobb £+ T1 iR} A i 3 & T B — A 4 % 2 A e 20 (3
P<0.01); H—FBAr&ImA C2~C7 SVA i3EH KT XALKIHAH (P < 0.05), %45 R 5 HHEIART S H U+ H
PRI R AHFT[8] [9]. BT 24, XGHAIAIRA C7-S1 SVA RE KT ZHMAKIHAP <
0.05). ‘H&ESHF, WEBAIFIRLA PT B3 & T HMMA, SS BEMTHAMAGY P<0.05), S5HA -
R SRIREN 7 F AL AE 1] [13].

Kruskal-Wallis IEZ 30566 IE 45 R B oK, B C2~C7 SVA B &ML Ak(P =0.040)4), HABOLSH
(C2~C7 Cobb. T1fJif}fi. C7-S1SVA. PT. SS)HZER BEMSSHIILE R 8. L 2,

Table 2. Comparison of sagittal spinal parameters among groups with different pain distribution (X %5)

* 2. PRIFEBAHARBERKESHLLE(X +59)

TR BN = 417) = (; fgg)ﬁ %%Eﬁif i%ﬁf F P
C2~C7 Cobb fii(") ~ 15.92+1.80 15.58 + 1.49 16.68 + 1.62 1589+185 5231  0.006
C2~C7SVA (mm)  44.80+6.29 45.31+6.70 42.57 + 4.65 4500+636  3.092 0.046

T1HARHAC) 30.96 + 1.28 30.70 £ 1.29 3149+ 1.20 30.95+127 5090 0.007

TK () 26.95 + 4.62 26.53 +4.21 25.75 + 3,52 27.20+481 2174 0115

LL () 4512 +3.11 4531+331 44,28 +2.90 45204309 1812 0.165

PI () 53.79 +1.93 53.85 + 1.74 5359 +1.75 5380+200 0274 0.760

PT () 20.92 +1.24 20.82 +1.11 21.40+1.23 2087+126  3.647 0027

SS () 32,99 +2.00 33.15+2.05 32.26 +1.77 3306+200 3333 0.037

PI-LL () 8.66 + 3.27 8.55 + 3.59 9.31+3.18 860+322 0952 0.387
C7-S1 SVA (mm) 59.61 + 4.91 60.19 + 4.16 61.30 + 450 59.26+506  3.823 0.023

E: SVA= SORmEEM; TK= faMEa M LL= BEHERT s Pl= &AM PT= BHEMBUA; SS= #liF
TR -

3.3. BEHRAKESH SRR Pearson 82X M5
Pearson A0 M Bon, IR A 28R 5 50 VAS 17> & 2 2 IFAH2%(r=0.212, P < 0.001), 5 C7-
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S1 SVA Rih% 3% fiAH5%(r = —0.097, P = 0.048), S5HREHSELIGE VAS V15 0 2 2 HEAH (3
P >0.05).

PEIRVEor I, BB VAS P45 C2~C7 SVA 2 3% IEMH(r = 0.148, P = 0.002), 5 C2~C7 Cobb
fs TR 2 235 FUHIE (3 P <0.05), 2RI 54 ) 2 R 3 SR L] —2[9] [12]: 206
VAS 143 5 C2~C7 Cobb f1 255 IEAH2<(r = 0.109, P = 0.026), 5 C2~C7 SVA £ &3 i AH2<(r = -0.109, P
=0.026); #. FEHE VAS ¥4 25 3# 7% (r = —0.212, P < 0.001).

BRESEN R BT AW ) AR I, C2~C7 Cobb 15 T1 iR 4% 535 IEAH % (r = 0.758, P <
0.001), H. 55 C7-S1SVA £ &3 IEAH(r = 0.481, P <0.001); T1 fHiflf5 C7-S1 SVA Ik £ 4 3% 1IEH
FK(r=0.340, P < 0.001), Z6iiF 1 ZROHE T o bl g A S K00S0 i A PR 0 R P AR AR 1] [8] 1 L
3.

Table 3. Pearson correlation matrix of sagittal spinal parameters and clinical characteristics

% 3. BHEXREESHSIGKRYFER Pearson ¥ x 5B

R 1 2 3 4 5 6 7
1) P - -0.07 0.21"™" 0.02 0.02 0.03 -0.10"
2) #Hi#B VAS - - -0.21™ 0.11" -0.11" 0.01 0.06
3) I VAS - - - -0.11" 0.15™ -0.10" -0.12"
4) C2~C7 Cobb (") - - - - -0.01 0.76™" 0.48™"
5) C2~C7 SVA (mm) - - - - - —0.05 0.01
6) T1 iRt () - - - - - - 0.34™

7) C7-S1 SVA (mm) -
7E: N=417; P<0.05, P<0.01, P<0.001 (RUEKL): VAS= MFHEILIES .

3.4. EREPMHIRNNALIN Logistic EYI5r#

DL 43 A 2R AN R AR B (30 AL A S R 4L), 49\ C2~C7 Cobb ffi. C2~C7 SVA. T1 ffiffa.
C7-S1SVA. PT. PI-LL ZHHSHERS . BMIL YRR &l 2R A R &, M £ I Logistic [=]15
A BAUSR LA B 7, BB B Gt 5 = (% = 44.39, P = 0.003), Nagelkerke R?=0.131, 1]
A R SRREPIR I A R

BRI 5 B — AR L C2~C7 SVA R RBAZ 3, HARHI 1 mm, & RIAXGH
7 T 1 XU 2 25 BAA(OR = 0.905, 95% Cl: 0.843~0.972, P = 0.006), 5 #iHE 5 R [H1 2 Hoxt J2 7 1) 5 0 1
AE—F[9] [10]: BMI A8 1 kg/m?, B0/ XK 2 2 PR (OR = 0.83, 95% CI: 0.69~0.99, P = 0.043);
HApRfr R E S5 (¥ P > 0.05).

Z RS AR LR : C7-S1SVA 2 AR Ml 2% (OR = 0.918, 95% CI: 0.84~1.00, P = 0.053),
o I 9 S B XU I i #4(OR = 1.997, 95% CI: 0.99~4.03, P = 0.053); HAB SN O 3H RN
BEG R (P >0.05). ENE 4.

Table 4. Multinomial Logistic regression analysis results of pain distribution types
F 4. ERIMEBMSIN Logistic BYANHLER
SUERALIE vs BA— BB LI vs BL—ERAIE
B (SE) OR (95% CI) P B (SE) OR (95% CI) P
C2~C7 Cobb #1(")  0.40(0.23) 1.49 (0.95,2.35)  0.083  0.21(0.14) 1.24(0.93,1.64)  0.139

3=
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C2~C7SVA(mm)  —0.10(0.04)  0.91(0.84,097) 0006  —0.01(0.02)  0.99 (0.94,1.03) 0587

TL i) 0.04 (0.30) 1.04 (0.58,1.85)  0.907  0.09 (0.18) 1.09(0.77,1.56)  0.623
C7-SLSVA(mm)  -0.08(0.07)  0093(0.81,1.05) 0232  —0.09(0.04)  0.92(0.84,1.00)  0.053

PT () 0.09 (0.21) 1.10(0.73,1.65)  0.664  -0.04(0.14)  0.96(0.72,1.27)  0.765
PI-LL () 0.10 (0.07) 1.10(0.96,1.26)  0.171  0.02(0.05) 1.02(0.92,1.12)  0.751
() 0.02 (0.02) 1.02(0.98,1.06)  0.276  -0.01(0.01)  0.99(0.97,1.02)  0.565

BMI (kg/m?) -0.19(0.09)  0.83(0.69,0.99)  0.043  -0.12(0.07)  0.89(0.78,1.01)  0.076
YRR (4 vs ) 0.64 (0.44) 1.89 (0.80,4.48)  0.146  -0.23(0.29)  0.79 (045 1.41)  0.431

1L (5 vs 6) 0.26 (0.51) 1.29(0.47,355) 0616  0.69 (0.36) 2.00(0.99,4.03)  0.053

E: BRI A AR, AR T BHE S ™ A (TK)E NI BTA 51 A8 i, Nagelkerke R2=0.131; Cl= EfE
X [a]

3.5. HFHSHX S HMUARNOTMHME

ROC ik #Ti¥4l C2~C7 SVA. PI-LL. T1 i@t . C7-S1SVA VUM OSHO 2 S A& K2
TN ACRE, 45 R8s, FrE S ECR TN AUC ¥oRE 2] 0.6 1A 02 E{E . Hr C2~C7 SVA 1f) AUC
= 0.546 (95% Cl: 0.482~0.611, P = 0.152), PI-LL ULAC/E AUC = 0.469 (P = 0.342), C7-S1 SVA [f] AUC =
0.411 (P = 0.006), &7~ H—F IR SHON Z HAIHM TN ER R, TEERMILF S TR,
5 Z R 2 Y [ 200 P9 o AR R AR A7 [11] [12]

4, e
4.1, BHEREBESBAERENIGRELZ I

AWETEH T4.3%MIEAEIN BB AFAEZ MO, R 2 LA AL o B T B etk

W% T EUA W TCARIE ) 41.3%~62.7% [4] [5], %2257 ] Ae 5 AW FOREAS L £ AR REDOR ST K A0 A\ i
K. ZHBHEAFR . BMIL Gl B8RP & PER A6 LI R gttt 2225, R AmAEN
252 Je SR S 2R I b BT R AT O, HEBR 1 B IR AR DA 30 P o A sl T4 1 22 Ao
PORAL BT IRORA R AR B m T — XA AR, Hp— A Am e T IRRRAR KR, fRontis
REIR 5 I 70 ATV B A7 AR BRI, AR A i, P 2 I s G R sy, X S AR R A
TVERRA P BRI ZE AR I« AT JA] LI VB0 P R 5 S5 B A B LA AR G [12] [13], O R I A 4R
PR A R T 25

42. BHERNASREFRRBSHHENFIIESR

AR BB L ) S5 IR T S R LR % 7, JL C2~C7 Cobb f1. T1HiRMA R E & T
HAPIZ, C2~C7SVA B/ T M — BN AR, $om 200HE i 2 A A B A8 5 XU S P e 1 A 2R )
FAZ, %45 R 5 HUESMR I S 857 5 1 RS SC—2K8] [10]. T BURI 172 S W S0UE 5 I HE e b 20
LR EESRRR, It miERT C2~C7 Cobb MK, $RaMEAAAEACEEMERT ™, XM AR AR e 2
SEGIE BENUA S B KA T R RAhDRES, 551 KU - SUBESE XL A0 [ 1] [9]. IR, XA
freid CT-S1SVA B KT Z A M, BHZSHPT T, SS MK, RGBT T &
BRI TR ARG PRI R 3, B R BR & i — PSR AR N R L, TP
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BB - ERE” BREN 1 R[] [13], b R 2 AL . 1 TK. LL. PI 2 PI-LL VCECRETE =
B TC R =R, ST I A il A 72 [ ) SO RO R B R R, X5 E A
SRR S H )5 RN A 224 AR 8] [14].

4.3. FHRANASHSERE T HRIEEN KB

Pearson AHIOCTE/HTIRIE T AE “HEAK LIS AR 15 R [1] [8], M VAS Wor 5 C2~C7
SVA REEIEME, PRI IR I M ™, B MR m, R DN AT 58 9 350 SR TH 1)
L v R AL S R, S BUBMER AR ) o S G, =M R A A 0 Sk
JRIEIR[9] [12]. B VAS 7415 C2~C7 Cobb ffi 255 1EAHG. 5 C2~C7 SVA 2 HAHK, $R/RSHERT Y
FFER R FESG R BA — e AR BRAREEAE A, T G2 AR B0 , T S0UAE R bR T ) 526 25 (9% 184 0 2 B IR A
AR DIE, INESERAEIR9] [10]. A HESEN T IA M E /34 i 7s, C2~C7 Cobb fi55 T1 iRt . C7-
S1 SVA ¥R MR E LA, SRUE T SIUME FT (™ bl A S SR A i i A2 P K AR B [1] [8],
BT AR SART &1 B AN Ak, PIM A AR BUN S IR VAS VP4 R B35 IEAHK. 5 C7-S1
SVA BHIGSAMK, RIS I B — SR S ke, WREZ A 4. ME
RS MIAEEEThRE. B B MBI 2 B &R A2t v FE 2 [11] [12].

4.4. FERESRRT AT E R R IGREX

Z I Logistic [B19 HrHIHf T C2~C7 SVA SEXUBALATE 5 H— H AL X 7 I SBR[ 3%
FLABR N, XA PR ) A Al e, 5 3 T B P R A s 2 C2~C7 SVA BME B/ M 45 R v L —
Bl PERImK TR C2~C7 SVA 1 XU A 7 i AU VP Al (1 L ZE5AR A Fa bR, 124518 5 MR T I 2 2
IHHE O] [10], X T C2~C7 SVA FEARIAAE IR &, W HEHT T AT XU AL AR I A 4 . BMI
HREBALPRERI ORI BRI ZR, FLRARBL M AN B8, 7T BE 5 AR 0 2 900 A ) AR A 2 PR 2 ok DR/ P AR
K, TIGBH T —BIRAE . X T 2 AL, C7-S1 SVA RARYPELZEH . iR s 2 XL 2
TS, HRIR S A R AR SRR T P44 T RE PTG 22 i R A ZE KU, 17 45 JF v L P ) R o S i 5
Je L6 BRI 20 in A 2 R L S 4, 3 2 PR VL BRI (K09 K[12] [13], 31X 08 25 AN 4 (14 1 PR - i
SEOE VBT 1R, BN O e L AR AR (R, B A2 i I W] e AT B TSR i Ak

45. MEBRESIKE R

AW ER A BIBERE 7L, A — R R ASE BT, FORIMER AT WA 5 20,
TEIABAS RN Ao A SR T 2 805 P 0 A I ORI 22 57, X AR [ PR AT 935 DAL S PR [15] [16] 5 [+
B AR AE SR T S E BA TR B, A 8 AT KIABE U, TEIE i S80S PR T 1 DR Bk
JEEERI R Z . BIIEVERE L, MANEZIRREE, WETHSHHA N TINGE, B2 WA &
MR TS RME, HARDT S HT TN R RER R BSGE RBCR [1] [10].

IR, A C2~C7 SVA MERXGRAL N I HELPEALFERR, X C2~C7 SVA S 1) i 38 B g Ry 30
MESOIR AT R IE, B R IIR . SCHJE E &5 07 NeSGE SAE JJ26[6] [16], ZZfymiiiR: X1 2 &5
PR, LR EVHPE AR 4 WEREIR & IR (s fUE), SEi AT 107 5, i
MARFE R —FSHORAT 2 JIGIT[L] [9]. UbAh, BT 3 —F SR S HO0 2 A m i A E A
PR, PR 75 456 8 S0 IR IREIR AR ME 55 2 4E FEFR AR AT 255 VAN, DU mr iz W ik P [11] [12]

5. &
BB B LR R A R, BS E TG RRR T PRI SR 4 A L M SRIR
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M2 BHEBEATHSH LG TSR RE 2R, P TG AR AL i ST A R A T SR 3 46
St NI . C2~CT7 SVA XA AN R AL (R B ST S R 3R, FLARRR DN, SOURT A 748 (1 e A XU
s PO AT e 52 2 R AR Z A VD R RS, A SRR T 2 e A RN 2 B %
FRARA, WRFESESHESHAG . WK, ML & &IPS 2 A IRAr AT R GVl R
I 22 F8 AL PR AR HE BT 67 S AL T T (3t 2 AR B

=
= B
A FLAD T 0 B B B 2 AR B DA S HE(HEHE 5 2024KYLLO03), #F & (/R FIRE FH) AR
fEHER.
E&UH
P S R SR S e A S BR BRI A 2 S R H (%5 2023GLLHO0027).
S5
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